Cloning and high level expression of a synthetic gene for human basic fibroblast growth factor.
A gene encoding human basic fibroblast growth factor has been chemically synthesized, cloned and expressed in Escherichia coli as a biologically active protein. The 465 bp gene was assembled by enzymatic ligation of 6 pairs of oligonucleotides and cloned in the expression vector pLCII downstream from the strong PL promoter. This promoter directed the synthesis of a fusion protein between a 31 amino acids fragment of the lambda phage cII protein and bFGF. A four amino acid recognition sequence for the site-specific protease fXa was introduced in the plasmid construct and this allowed cleavage of the fusion protein at the boundary between cII and bFGF. bFGF was purified close to homogeneity using a Heparin-Sepharose column and Mono S cation exchange chromatography. The use of the pLCII expression system resulted in the accumulation of 20 to 25 mg of purified bFGF per l of bacterial culture. The recombinant bFGF was mitogenic for mouse 3T3 fibroblasts and the dose-response curve was similar to the one for native bFGF.